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EXECUTIVE SUMMARY 
Cardno was retained by the Federal Bureau of Prisons to provide a Phase II Environmental Site 
Assessment (ESA) to assess identified recognized environmental conditions (RECs) at a 700-acre 
property located in eastern Letcher County, 7.5 miles west of Whitesburg, Kentucky. The subject property 
is south of KY Route 588 and west of KY Route 160 (Figure 1). 

Cardno conducted this ESA in accordance with American Society for Materials and Testing (ASTM) 
Standard Practice for Environmental Site Assessments: Phase II Environmental Site Assessment Process 
E1903-11. This standard defines the framework for employing good and customary practice for 
conducting an ESA of a parcel of real estate with respect to petroleum products and the range of 
contaminants regulated under the federal Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). The ASTM standard is intended to provide practical procedural guidance for 
the continuation of an assessment conducted in accordance with ASTM E1527-13 Standard Practice for 
Environmental Site Assessments: Phase I Environmental Site Assessment Process, ASTM E1528-14 
Standard Practice for Limited Environmental Due Diligence: Transaction Screen Process, or both. 
However, Cardno makes no claims, warranties, or guarantees as to the accuracy of the information 
contained within the studies, reports, and data reviews that Cardno did not complete for this assessment. 

Areas sampled as part of this Phase II ESA were identified in the previously conducted Phase I ESA (July 
2015) and include: 

• The compressor station and surrounding soils and open containers of petroleum products 
• The damaged plastic aboveground storage tank (AST) located approximately 1,000 feet east of 

the compressor station 
• The open drain at the large AST located to the north of the Meade compound 
• Two transformers located near the Meade compound 

The results of the Phase II ESA indicate that petroleum hydrocarbons are present on the subject property 
at the compressor station, the damaged AST, and the AST open drain valve at concentrations that exceed 
regulatory criteria but are not considered to be hazardous or require special handling. Soil contamination 
was limited to the top 2 feet of soil in most instances. 

Elevated concentrations of arsenic were also detected across the site, but were determined to be consistent 
with background conditions for the area. 



 

 

THIS PAGE INTENTIONALLY LEFT BLANK 



Federal Bureau of Prisons 
Roxana Site Phase II ESA  February 2016 

i 

TABLE OF CONTENTS 

1.0 INTRODUCTION .............................................................................................................................................. 5 

 Purpose ................................................................................................................................................. 5 

 Statement of Objectives ........................................................................................................................ 5 

 Detailed Scope of Services ................................................................................................................... 5 

 Limitations............................................................................................................................................ 6 

2.0 BACKGROUND INFORMATION ................................................................................................................... 7 

 Location and Legal Description ........................................................................................................... 7 

 Site and Vicinity General Characteristics ............................................................................................. 7 

 Current Use of the Property .................................................................................................................. 7 

 Description of Structures, Roads and other Improvements on the Site ................................................ 7 

 Current Uses of Adjoining Properties................................................................................................... 8 

 Physical Setting .................................................................................................................................... 8 

 Climate ................................................................................................................................. 8 

 Topography .......................................................................................................................... 8 

 Geology ................................................................................................................................ 8 

 Soils ...................................................................................................................................... 9 

 Surface Water ....................................................................................................................... 9 

 Groundwater ......................................................................................................................... 9 

3.0 DESCRIPTION OF FIELD SAMPLING ACTIVITIES .................................................................................. 11 

 Soil Sample Collection ....................................................................................................................... 11 

 Compressor Station ............................................................................................................ 12 

 Damaged AST .................................................................................................................... 12 

 AST Open Drain Valve ...................................................................................................... 12 

 Transformers ...................................................................................................................... 12 

 Field Screening ................................................................................................................................... 12 

 Quality Control/Quality Assurance .................................................................................................... 13 

 Sample Results ................................................................................................................................... 13 

 Compressor Station ............................................................................................................ 13 

3.4.1.1 Metals ................................................................................................................. 13 

3.4.1.2 BTEX/TPH ......................................................................................................... 15 

3.4.1.3 PAHs .................................................................................................................. 16 

3.4.1.4 TCLP .................................................................................................................. 18 



Federal Bureau of Prisons 
Roxana Site Phase II ESA  February 2016 

ii 

 Damaged AST .................................................................................................................... 18 

3.4.2.1 Metals ................................................................................................................. 18 

3.4.2.2 BTEX/TPH ......................................................................................................... 19 

3.4.2.3 PAHs .................................................................................................................. 20 

3.4.2.4 TCLP .................................................................................................................. 21 

 AST Open Drain Valve ...................................................................................................... 21 

3.4.3.1 Metals ................................................................................................................. 21 

3.4.3.2 BTEX/TPH ......................................................................................................... 22 

3.4.3.3 PAHs .................................................................................................................. 22 

3.4.3.4 TCLP .................................................................................................................. 23 

 Transformers ...................................................................................................................... 23 

 Applicable Regulatory Standards ....................................................................................................... 23 

4.0 DEVIATIONS .................................................................................................................................................. 25 

5.0 DISCUSSION OF ANALYTICAL RESULTS ................................................................................................ 27 

 Compressor Station ............................................................................................................................ 27 

 Damaged AST .................................................................................................................................... 28 

 AST Open Drain Valve ...................................................................................................................... 28 

 Transformers ...................................................................................................................................... 28 

6.0 CONCLUSIONS .............................................................................................................................................. 29 

7.0 RECOMMENDATIONS .................................................................................................................................. 31 

8.0 REFERENCES ................................................................................................................................................. 33 

 

APPENDICES 

Appendix A Figures 

Appendix B Field Boring Logs 

Appendix C Chain of Custody Forms 

Appendix D Laboratory Data Reports 

 

 

  



Federal Bureau of Prisons 
Roxana Site Phase II ESA  February 2016 

iii 

LIST OF TABLES 

Table 3.4-1. Results of Compressor Station Soil Analysis for Metals ......................................................................... 14 

Table 3.4-2. Results of Compressor Station Soil Analysis for BTEX/TPH ................................................................ 15 

Table 3.4-3. Results of Compressor Station Soil Analysis for PAHs .......................................................................... 17 

Table 3.4-4. Results of Damaged AST Soil Analysis for Metals ................................................................................ 19 

Table 3.4-5. Results of Damaged AST Soil Analysis for BTEX/TPH ........................................................................ 20 

Table 3.4-6. Results of Damaged AST Soil Analysis for PAHs .................................................................................. 20 

Table 3.4-7. Results of AST Open Drain Valve Soil Analysis for Metals .................................................................. 21 

Table 3.4-8. Results of AST Open Drain Valve Soil Analysis for BTEX/TPH .......................................................... 22 

Table 3.4-9. Results of AST Open Drain Valve Soil Analysis for PAHs .................................................................... 22 

Table 3.5-1. Analytical Requirements for Petroleum Tanks/Releases .......................................................................... 24 

Table 3.5-2. Cleanup Standards for ASTs, Surface Releases, and Exempt USTs ....................................................... 24 

 

  



Federal Bureau of Prisons 
Roxana Site Phase II ESA  February 2016 

iv 

 

THIS PAGE INTENTIONALLY LEFT BLANK. 

 



Federal Bureau of Prisons 
Roxana Site Phase II ESA  February 2016 

5 

1.0 INTRODUCTION 

 PURPOSE 

Cardno was retained by the Federal Bureau of Prisons to provide a Phase II Environmental Site 
Assessment (ESA) to assess identified recognized environmental conditions (RECs) at a 700-acre 
property located in eastern Letcher County, 7.5 miles west of Whitesburg, Kentucky. The subject property 
is south of KY Route 588 and west of KY Route 160 (Figure 1 in Appendix A). 

Cardno conducted this ESA in accordance with American Society for Materials and Testing (ASTM) 
Standard Practice for Environmental Site Assessments: Phase II Environmental Site Assessment Process 
E1903-11. This standard defines the framework for employing good and customary practice for 
conducting an ESA of a parcel of real estate with respect to petroleum products and the range of 
contaminants regulated under the federal Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). The ASTM standard is intended to provide practical procedural guidance for 
the continuation of an assessment conducted in accordance with ASTM E1527-13 Standard Practice for 
Environmental Site Assessments: Phase I Environmental Site Assessment Process, ASTM E1528-14 
Standard Practice for Limited Environmental Due Diligence: Transaction Screen Process, or both. 
However, Cardno makes no claims, warranties, or guarantees as to the accuracy of the information 
contained within the studies, reports, and data reviews that Cardno did not complete for this assessment. 

Cardno, as a continuation of its Phase I ESA work from July 2015, conducted the Phase II ESA in 
November 2015. The purpose of the Phase II ESA site investigation (SI) was to collect and analyze soil 
and groundwater samples to determine the absence or presence of environmental contamination on a 
parcel of land under consideration for the construction of a federal correctional facility. The results of this 
investigation were referenced and evaluated according to the United States Environmental Protection 
Agency (USEPA) Regional Screening Levels (RSLs) issued in April 2012.  

This document follows the recommended structure for an ESA provided in ASTM E1527-13. 

 STATEMENT OF OBJECTIVES 

The objectives of the Phase II ESA were to delineate the extent of observed releases both horizontally and 
vertically and to confirm the absence or presence of contamination where releases were suspected or 
deemed likely in the Phase I ESA. 

 DETAILED SCOPE OF SERVICES 

The SI was limited to the immediate areas within the proposed parcel limits where Recognized 
Environmental Conditions (RECs) were identified during the Phase I ESA. A systematic sampling 
approach was employed to provide adequate coverage of the RECs based on the findings of the Phase I 
ESA conducted by Cardno in July 2015. Boring locations were selected based on the identified and 
suspected release areas presented in the Phase I ESA. Specifically, the following locations, as identified in 
the Phase I ESA and depicted in Figures 2 through 6 in Appendix A, were sampled: 

• The compressor station and surrounding soils and open containers of petroleum products 
• The damaged plastic aboveground storage tank (AST) located approximately 1,000 feet east 

of the compressor station 
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• The open drain at the large AST located to the north of the Meade compound 
• Two transformers located near the Meade compound 

Soil samples were collected at surface and subsurface intervals at the compressor station and damaged 
AST, whereas only surficial samples were collected at the open drain AST and the transformer sites. 
Groundwater was not encountered in any of the borings and, thus, no groundwater samples were 
collected. All collected samples were submitted to a state certified laboratory, Gulf Coast Analytical 
Laboratory (GCAL), for analysis. 

 LIMITATIONS 

The boring program was limited by the presence of buried underground utilities across the site. The 
presence of buried utilities, or lack of definitive knowledge of their location, limited boring locations and 
depths at some locations. 
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2.0 BACKGROUND INFORMATION 

This section provides a general description of the site, its features and physical setting, a summary of site 
history and use and the use of adjacent properties, and a summary of the findings of the Phase I ESA 
conducted in July 2015. 

 LOCATION AND LEGAL DESCRIPTION 

The subject property consists of approximately 700 acres of land encompassing nine parcels with eight 
separate land owners. The subject property is located in Roxana, Kentucky. The location and boundary of 
the subject property is illustrated in Figure 1 contained in Appendix A.  

 SITE AND VICINITY GENERAL CHARACTERISTICS 

The subject property is located approximately 7.5 miles west of Whitesburg, Kentucky. It is south of KY 
Route 588 and west of KY Route 160. The area was previously surface mined; however, mining activities 
no longer occur at the subject property. Land use surrounding the subject property is primarily forested, 
with small single-family residences in the area. There are also several state parks and nature preserves 
within the area. They include Bad Branch Falls State Nature Preserve, Kingdom Come State Park, and 
Pine Mountain Wildlife Management Area. There are no zoning ordinances or land use classifications 
identified for this area (DePriest 2013).  

 CURRENT USE OF THE PROPERTY 

Land use associated with the subject property includes residential and undeveloped areas. The 
undeveloped areas are predominantly forested and are primarily used for recreational activities such as 
hiking, primitive camping, and hunting. Several tree stands were observed. There are also former surface 
mined areas and a small agricultural area. The subject property contains several structures within a fenced 
area that provide a venue for family gatherings and celebrations. A radio controlled model airplane strip is 
also located on the subject property. 

 DESCRIPTION OF STRUCTURES, ROADS AND OTHER IMPROVEMENTS ON THE SITE 

Bluegrass Ridge Road traverses the property and connects KY Route 160 and Big Branch-Tolson Creek 
Road/Southeast Road. Both KY Route 588 and KY Route 160 are Class “A” roadways that can 
accommodate trucks having a gross vehicle weight of up to 44,000 pounds (Kentucky Transportation 
Cabinet 2014).  

A network of unimproved roads provide access to the subject property and to 15 natural gas wells located 
throughout the subject property. A natural gas compressor station is located along the western portion of 
the property and a small crude oil well is located near the northern extent of the property. 

A model airplane landing strip and small pavilion are located near the center of the subject property. A 
small open shed structure is located to the north of the landing strip. The purpose of this structure is not 
known, but old windows and doors were observed inside. 

To the east of the open shed is the Meade family compound. The compound contains several structures 
including two small concession buildings that contained tables and chairs, a small house that was not 
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accessible at the time of inspection, a large open pavilion with a food preparation area and bandstand, and 
modern and primitive restroom buildings. The modern restroom building was also not accessible at the 
time of inspection. There is electricity in the compound and two transformers were observed on the 
property. 

 CURRENT USES OF ADJOINING PROPERTIES 

Areas to the north of the subject property are largely forested but also support residential and agricultural 
uses. To the east are residences, a small market, and a railroad. Portions of the railroad were observed to 
be unmaintained and it is assumed that the railroad is no longer in use. To the south there is some 
agricultural activity and isolated residences, however, the area is largely forest as are areas to the west. 

 PHYSICAL SETTING  

The following sections describe the environmental setting of the subject property and include information 
on climate, topography, geology, soils, surface water, and groundwater. 

 Climate 

The subject property is located in the Eastern Kentucky Coal Field Region. This region experiences mild 
spring and autumn weather, but temperatures rise to 90 degrees Fahrenheit (°F) an average of 20 days per 
year (Arnold 2015). The Kentucky climate is characterized by warm summers, with average high 
temperatures in the mid-80s, and cool winters, with average low temperatures in the high-30s to mid-40s. 

Kentucky experiences average annual precipitation ranging from over 40 inches in far northern Kentucky 
to more than 50 inches in south-central Kentucky. Precipitation tends to be well distributed throughout 
the year, though the fall is typically a bit drier than other seasons. Weather producing extremes of 
precipitation can develop quickly or persist for extended periods. Flash floods, usually resulting from 
intense but short lived thunderstorms or from storms training over an area, occur throughout Kentucky, 
but are a particular concern in the rugged terrain of eastern Kentucky, which is characterized by steep 
slopes and narrow valleys. Drought occurs periodically in Kentucky. When it does, it is often 
accompanied by oppressive heat (Foster no date [n.d.]). 

 Topography 

The topography at the subject property has been significantly impacted by mountaintop removal coal 
mining. According to mining permits issued for the site, mining activity occurred in the late 1960s and 
continued in varying degrees of intensity until the early 1990s. A plateau resulting from mining has 
replaced a mountain ridge in the central portion of the subject property. This change has not been 
accounted for on United States Geological Survey (USGS) topographic maps; however, the highest point 
and lowest points of the subject property remain unchanged. The highest elevation is located in the 
southeastern portion of the subject property at an elevation of approximately 1,850 feet above mean sea 
level (AMSL). The lowest elevation on the subject property is approximately 1,035 feet AMSL, located in 
the northwestern portion, adjacent to the North Fork of the Kentucky River.  

 Geology 

Pennsylvanian age sedimentary sandstones, siltstones, and shales of the Breathitt Formation characterize 
the surface geology of the subject property. The major formations below the Breathitt Formation (in order 
of occurrence) are the Lee Formation, Pennington Formation, Newman Limestone, Grainger Formation, 
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and the Chattanooga Shale. The principal mineral resources in the vicinity of the subject property are 
bituminous coal (Breathitt Formation) and natural gas (Chattanooga Shale). The natural gas bearing strata 
is over 3,000 feet below the subject property (Letcher County Planning Commission 2008). 

The Fire Clay coal seam (approximate elevation 1,460 feet) is the principal seam of economic 
significance in the vicinity of the subject property. Surface mining in this seam created the relatively flat 
topography on the subject property. The site is unusual for Letcher County because most mountaintop 
removal operations in the county are underlain by extensive underground mines (Letcher County 
Planning Commission 2008). However, at the subject property, the Whitesburg Coal Zone (approximate 
elevation 1,300 feet) is too thin to be of economic importance. Further, the next significant coal seam 
down column, the Elkhorn No. 3 (approximate elevation 1,100 feet), is below drainage at the site. The 
relative thinness of the seam (6 inches to 4 feet thickness) and its location below drainage make coal 
resources within this seam costly to recover. The lack of existing deep mines in the Elkhorn No. 3 seam in 
the vicinity of the subject property suggests that this seam is currently uneconomical to mine (Letcher 
County Planning Commission 2008). 

 Soils 

The three most common soils on the subject property are the Cloverlick-Kimper-Highsplint complex (30-
65 percent slopes), the Kaymine, Fairpoint and Fiveblock soils map unit (2-70 percent slopes), and the 
Shelocta-Highsplint (30-65 percent slopes). To a lesser degree the following soils underlie the subject 
property: Allegheny Loam (2-25 percent slopes), Dekalb-Gilpin-Rayne complex (25-65 percent slopes), 
Fiveblock and Kaymine soils (0-30 percent slopes), Gilpin-Shelocta complex (12-25 percent), Grigsby 
sandy loam (occasionally flooded), Grigsby-Urban land complex (0-6 percent slopes), Urban land-
Udorthents complex (0-15 percent slopes), and Urban land-Udorthents-Grigsby complex (0-6 percent 
slopes) (Natural Resources Conservation Service [NRCS] 2013).  

The subject property contains a small area of soils designated as farmland of statewide importance 
(NRCS 2013). The soil is Allegheny Loam and is located in the floodplain of the North Fork of the 
Kentucky River in the northernmost portion of the subject property. None of the soils associated with the 
subject property are listed as hydric by NRCS. 

 Surface Water 

The subject property is situated on top of a plateau, which is the result of mining a portion of the 
mountain. As a result of the mining, the hydrology of the subject property has been greatly disturbed.  

Approximately 3.1 acres (1.3 hectares) of wetlands have been delineated on the subject property. The 
majority of the wetlands are located within the east and west sides of the south-central portion of the 
subject property (TEC Inc. 2011; Cardno 2014).  

There are several small ephemeral, intermittent, and perennial unnamed streams identified and mapped on 
the subject property. Additionally, an open water wetland (pond) comprising approximately 0.41 acres 
(0.17 hectares) is located along its eastern boundary, north of Rise Branch. 

The subject property is not located in a 100-year floodplain (Environmental Data Resources [EDR] 2015). 

 Groundwater 

There are no groundwater wells on the subject property, but there is a single domestic household well 
located north of the subject property at an elevation of 1,200 feet with a depth to water of 80 feet. 
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Groundwater flow tends to follow the slope topography and is assumed to flow towards the north, east, 
and west of the subject property toward North Fork Kentucky River, Kings Creek, and Tolson Branch, 
respectively. Variations in groundwater conditions are expected based on location and elevation across 
the subject property, seasonal conditions, and weather patterns. The subject property is underlain by the 
Breathitt Group, which is comprised of the Pikeville Formation and the Hyden Formation, and the Four 
Corners Formation. The Breathitt Group yields more than 500 gallons per day in more than three-quarters 
of the wells drilled in valley bottoms, more than 500 gallons per day in about three-quarters of the wells 
on hillsides, and more than 100 gallons per day to nearly all wells on ridges within Letcher County 
(Kentucky Geological Survey, University of Kentucky 2015). There are no sole source aquifers 
underlying the subject property (USEPA 2013). 

The quality of the groundwater in Letcher County ranges from moderately hard in most of the county to 
moderately soft south of Pine Mountain. Naturally occurring contaminants present in the groundwater 
consist of sulfate, salt (sodium chloride), iron, and manganese (Kentucky Geological Survey, University 
of Kentucky 2015). Groundwater sample data compiled by the Kentucky Division of Mine Permits 
indicate that groundwater pH is at or near neutral (i.e., 7) and ranges between 6.4 and 8 with sulfate 
concentrations ranging between 24 and 340 (no units given) (Kentucky Division of Mine Permits 2015). 
Sulfate does not have a health-based drinking water standard, however, the USEPA has established a non-
enforceable secondary standard of 250 mg/L (parts per million). 

According to the Kentucky Division of Water, Groundwater Branch, Letcher County has areas of 
moderate and high sensitivity to groundwater pollution. The hydrogeologic sensitivity reflects the ease 
and speed with which a contaminant can move into and within a groundwater system. The hydrogeologic 
sensitivity of Letcher County has been assigned a value of three out of five, with five being the most 
susceptible to groundwater pollution and one being the least susceptible. The region is given a three due 
to the observation that subcutaneous drains and enlarged fractures influence groundwater recharge, fissure 
networks influence flow, and bidirectional dispersal patterns influence overall dispersion (Kentucky 
Department for Environmental Protection [DEP] 1994). 
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3.0 DESCRIPTION OF FIELD SAMPLING ACTIVITIES 

Sampling activities were conducted on November 18, 2015. Field conditions were unseasonably warm 
with overcast skies, temperatures in the low 60s °F, and gusting winds from the south. The licensed 
drillers for this project were Direct Push Analytical Corporation. Direct Push Analytical Corporation was 
responsible for the direct push borings during this environmental investigation and for notifying “Call 
Before You Dig” (i.e., Kentucky 811), and contacting all applicable utility companies with regard to off-
site utilities.  

The Laboratory contractor for this environmental investigation was Gulf Coast Analytical Laboratory 
(GCAL). The laboratory was responsible for providing glassware, chain of custody documentation, and 
shipping coolers, and for the chemical analysis of the samples.  

Cardno personnel were responsible for logging the borings, collecting the samples, and shipping the 
samples to the analytical laboratory. All borings were logged in the field and screened with a 
photoionization detector by Kenneth Swain, professional geologist. Erika Fuery provided project 
oversight and assisted with sample collection.  

While at the compressor station, employees from Vineland Energy visited the site and were concerned 
with the proximity of the borings to the compressor station. Shortly after their visit, we were contacted via 
telephone by a representative of Vineland Energy who explained that they did not realize how close the 
borings were to the compressor station and that the site was not suitably marked out. Cardno was asked to 
halt boring activity until Vineland could get a utility locating team out to the site to provide more accurate 
utility mark outs near then compressor station. The utility locating team arrived approximately 2 hours 
afterwards and marked out the areas adjacent to the compressor station. The mark out team advised us 
that because Vineland did not install the compressor station, but rather had purchased it “as is,” they 
could not guarantee that all buried utilities had been located. Cardno was advised to not advance borings 
using the Geoprobe™ in excess of 2 feet below ground surface (bgs) on the eastern side of the 
compressor station where most of the lines were buried. As a result, a hand auger was used to collect 
samples beyond -2 feet bgs from boring CS-5. Because no evidence of contamination was observed 
beyond -2 feet bgs, deeper samples were not collected from borings CS-2, CS-3, or CS-4. Boring CS-10 
was advanced to 4 feet bgs, but had very poor recovery. Due to the lack of recovered material, only 
enough volume was available to collect one sample. No evidence of contamination was observed in the 
recovered material at CS-10. 

 SOIL SAMPLE COLLECTION 

Soil sample collection occurred at each of the RECs identified during the Phase I ESA (Appendix A). 
Soils samples were advanced to -4 feet bgs using Geoprobe™ direct push technology. Where buried 
utilities were suspected, the 2-4 foot bgs interval was sampled using a hand auger. If no contamination 
was evident in the 0-2 foot sample interval and buried utilities were suspected, the 2-4 foot bgs interval 
was not sampled. A copy of the boring logs is contained in Appendix B. 

Soil boring samples were collected using dedicated acetate liners and were field-screened for volatile 
organic compounds (VOCs) using a photoionization detector (PID). The boring interval that received the 
highest PID reading during the field screening process was selected for laboratory analysis for VOCs. 
Where no indication of contamination was present, the Cardno professional geologist selected the sample 
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interval for laboratory analysis. Once collected, each sample was designated with a specific sample 
identification (ID) and placed in laboratory supplied glassware. Soil samples collected for TPH-GRO and 
BTEX analysis were collected using Terracore samplers with the soil preserved in the field using 
methanol and sodium bicarbonate (USEPA Method 5035A). Collected samples were then placed in iced 
coolers. Cooler temperatures were monitored to ensure sample integrity was maintained. All soil samples 
were shipped overnight to the certified laboratory for analysis for the identified Contaminants of Concern 
associated with each area.  

 Compressor Station 

Eleven soil borings were advanced at the compressor station as depicted in Figure 3 (Appendix A). 
Borings were advanced using direct push drilling technology (i.e., Geoprobe™). Sample CS-5 used direct 
push methods to collect soil from the ground surface to 0-2 feet bgs. The interval between 3 feet and 4 
feet bgs was collected using a hand auger due to the proximity of the boring location to the compressor 
station and the uncertainly of the location of buried utilities at that location.  

No evidence of contamination was observed at sample depths greater than 4 feet in any of the borings; 
therefore, deeper samples were not collected. Due to the suspected presence of buried utilities and the 
lack of evidence of contamination, no samples were collected in the 2-4 ft interval for samples CS-2, CS-
3, and CS-4. Boring CS-10 was advanced to 4 feet bgs, but had very poor recovery. Due to the lack of 
recovered material, only enough volume was available to collect one sample. No evidence of 
contamination was observed in the recovered material at CS-10. 

 Damaged AST 

Upon inspection, the liner within the bermed area around the damaged AST was observed to have 
deteriorated and was no longer presenting an effective barrier from contamination. Several holes and tears 
were observed in the liner material and surficial soil staining was observed beneath the liner. The bermed 
area was not accessible to the truck mounted Geoprobe™ apparatus. Therefore, three borings were 
advanced within this area using a hand auger (Figure 4 in Appendix A). Boring depths ranged between 
1.1 and 1.75 feet before refusal. 

 AST Open Drain Valve 

One surficial soil sample was obtained at the draining valve outfall opening for the steel AST located by 
the oil derrick (Figure 5 in Appendix A). No surficial staining or discoloration was observed at the outfall. 
The sample was collected using a dedicated stainless steel spoon. 

 Transformers 

One surficial (0.0 to 0.5 ft bgs) soil sample was obtained from the area directly beneath each of the pole 
mounted transformers (Figure 6 in Appendix A). No surficial staining or discoloration was observed at 
either transformer location. The samples were collected using dedicated stainless steel spoons. 

 FIELD SCREENING 

All soil borings were field screened using a photoionization detector (PID). The sample interval with the 
highest PID readings was submitted to the laboratory for analysis. The boring interval that received the 
highest PID reading during the field screening process was selected for laboratory analysis for VOCs. 
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Where no indication of contamination was present, the Cardno professional geologist selected the sample 
interval for laboratory analysis. 

 QUALITY CONTROL/QUALITY ASSURANCE 

One field blank and trip blank were collected during field operations. The field blank was collected by 
pouring de-ionized water over sampling equipment and submitting the collected water for laboratory 
analysis to ensure that decontamination procedures were effective. Two duplicate samples were also 
collected in the field by dividing the representative sample into two and submitting each for laboratory 
analysis to ensure sampling and laboratory analysis precision. Trip blanks were supplied by the laboratory 
and accompanied each cooler full of samples to ensure that no cross-contamination occurred during 
sample packaging and transport. All field blank and field duplicate samples were analyzed for the same 
analytes as the soil and groundwater samples. Trip blanks were analyzed only for BTEX  

All samples collected in the field were stored in iced coolers until delivery to the laboratory to preserve 
the integrity of the sample chemistry. Chain of Custody forms were filled out and accompanied all 
samples as a legal record of possession of the sample. The Chain of Custody was initiated in the field and 
accompanied the sample containers during sample collection, transportation to the lab, analysis, and final 
disposal of the sample. Copies of the Chain of Custody forms are presented in Appendix C. 

 SAMPLE RESULTS 

Gulf Coast Analytical Laboratory performed all chemical analyses on the collected samples. Copies of the 
laboratory data reports are contained in Appendix D. Sample results were compared to the USEPA 
Regional Screening Levels (RSLs), used in accordance with Title 401 of the Kentucky Administrative 
Regulations, Chapter 100, Section 30 (401 KAR 100:030), Remediation Requirements, and with 
standards established by the Commonwealth of Kentucky to determine the absence/presence of 
contaminants of concern. 

 Compressor Station 

3.4.1.1 Metals 

Silver and selenium were not detected in any of the soil samples collected at the compressor station. Table 
3.4-1 provides a summary of the results of the soil metals analysis. All of the detected metals were below 
the USEPA RSLs for all constituents except arsenic.  

  



Federal Bureau of Prisons 
Roxana Site Phase II ESA  February 2016 

14 

Table 3.4-1. Results of Compressor Station Soil Analysis for Metals 

Analyte 

CS-
1(A) 

CS-
1(B) 

CS-
1(D) 

CS-
1(D) 

CS-
2(A) 

CS-
3(A) 

CS-
4(A) 

CS-
5(A) 

CS-
5(B) 

CS-
6(A) USEPA 

RSLs 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-2 ft 0-2 ft 0.5-2 ft 0-1.5 ft 2.5-3 ft 0-1.5 ft 
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

Arsenic 1,890 2,100 1,970 1,800 3,090 3,100 2,720 2,430 1,790 2,930 680 

Barium 46,200 123,000 58,900 70,900 94,400 104,000 118,000 180,000 74,900 56,600 15,000,000 

Cadmium 252J 119J 167J 112U 117U 113U 117U 122U 140J 109U 71,000 

Chromium 13,300 17,700 16,200 16,400 17,000 17,900 16,800 14,700 14,800 15,500 NE 

Lead 7,570 15,100 14,100 15,200 14,700 14,700 16,800 12,900 10,700 12,600 400,000 

Mercury 0.016 0.014 0.0068J 0.0072J 0.02 0.0091J 0.0053U 0.019 0.014 0.0073J 11,000 
ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 
NE=Not established 
Bold and Italicized results indicate exceedance of regulatory criteria 
 

Table 3.4-1. Results of Compressor Station Soil Analysis for Metals (continued) 

Analyte 

CS-
6(B) 

CS-
7(A) 

CS-
7(B) 

CS-
8(A) 

CS-
8(B) 

CS-
9(A) 

CS-
9(B) 

CS-
10(A) 

CS-
11(A) 

CS-
11(B) USEPA 

RSLs 2.5-4 ft 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-4 ft 0-1 ft 3-4 ft 
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

Arsenic 3,190 4,730 7,200 7,790 3,570 4,780 2,210 1,960 2,940 2,440 680 
Barium 123,000 43,100 94,600 164,000 77,000 131,000 129,000 99,700 88,900 62,600 15,000,000 
Cadmium 113U 350J 141J 121J 149J 126J 144J 148J 113J 121J 71,000 
Chromium 14,700 10,200 19,800 15,600 20,900 18,100 16,500 16,800 16,500 18,100 NE 
Lead 13,500 7,770 17,800 13,200 19,800 15,800 13,900 14,800 17,100 16,600 400,000 
Mercury 0.018 0.013 0.017 0.03 0.011J 0.016 0.013J 0.016 0.016 0.022 11,000 

ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 
NE=Not established 
Bold and Italicized results indicate exceedance of regulatory criteria 

 

The results of the metals analysis indicates arsenic concentrations were well above the USEPA RSLs in 
all collected soil samples. With regards to inorganic compounds (i.e., metals), the Commonwealth of 
Kentucky provides guidance for establishing background concentrations in the Kentucky Guidance for 
Ambient Background Assessment (January 8, 2004)  found in Appendix B of the Instruction Booklet for 
form DEP 7097C, revised September 2011. According to the Kentucky Guidance, surface and subsurface 
site data should be compared to the statewide numbers in Table 2 of the Kentucky Guidance document 
and the following three criteria should be used to demonstrate that the site data is background:  

1. The mean site concentration for inorganic constituents must be below the 95% Upper Confidence 
Limit (UCL) of the mean concentrations of background for inorganic constituents 

2. At least half of the data points should be less than the 60th percentile  

3. No data points should be above the upper bound value (95th percentile)   
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For arsenic, Table 2 of the Kentucky Guidance document lists the mean generic statewide ambient 
background concentration as 8,900 ug/kg, the 95% UCL of mean as 9,400 ug/kg, the 60th percentile as 
8,300 ug/kg, and the 95th percentile as 21,200 ug/kg. Because all of the detected arsenic values fall below 
the mean ambient background concentration, 95% UCL of mean, the 60th percentile, and the 95th 
percentile, arsenic concentrations can be attributed to background conditions and, as such, arsenic is not a 
contaminant of concern. 

3.4.1.2 BTEX/TPH 

Table 3.4-2 provides a summary of the results of the soil analysis for Benzene, Toluene, Ethylbenzene 
and Xylenes (BTEX) and total petroleum hydrocarbons (TPH). All of the detected concentrations of 
BTEX compounds were below the USEPA RSLs in all samples. TPH concentrations exceeded Kentucky 
petroleum standards for gasoline range organics (GRO) in sample CS-7(A), as set forth in 401 KAR 
100:030 for petroleum releases not regulated under the underground storage tank program. TPH-diesel 
range organics (DRO) exceeded Kentucky petroleum standards in samples CS-5(A), CS-7(A), CS-10(A), 
and CS-11(A), as set forth in 401 KAR 100:030 for petroleum releases not regulated under the 
underground storage tank program. TPH-oil range organics (ORO) exceeded Kentucky petroleum 
standards in samples in CS-5(A), CS-5(B), CS-7(A), CS-8(A), CS-10(A), and CS-11(A), as set forth in 
401 KAR 100:030 for petroleum releases not regulated under the underground storage tank program.  

Table 3.4-2. Results of Compressor Station Soil Analysis for BTEX/TPH 

Analyte 

CS-
1(A) 

CS-
1(B) 

CS-
1(D) 

CS-
1(D) 

CS-
2(A) 

CS-
3(A) 

CS-
4(A) CS-5(A) 

CS-
5(B) 

CS-
6(A) USEPA 

RSLs 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-2 ft 0-2 ft 0.5-2 ft 0-1.5 ft 2.5-3 ft 0-1.5 ft 
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

Benzene 0.559J 0.234U 0.204U 0.212U 0.427J 0.226U 0.187U 90.4J 1.20J 0.218U 1,200 

Toluene 0.248U 0.234U 0.204U 0.212U 0.210U 0.226U 0.187U 116J 1.04J 0.218U 4,900,000 

Ethylbenzene 0.698J 0.234U 0.234J 0.212U 0.210U 0.226U 0.187U 557 1.13J 0.218U 5,800 

Xylenes 0.495U 0.468U 0.407U 0.425U 0.420U 0.451U 0.373U 1,180 12.3J 0.435U 580,000 

TPH-GRO 2,420J 539U 1,100J 560U 511U 5040 1,440J 19,500 6,470 566U 100,000* 

TPH-DRO 6,920 2,970J 25,800 1,460U 1,900J 27,300 1,590J 491,000 29,500 1,440U 100,000* 

THP-ORO 42,200 2,470J 54,600 2,340J 14,500 41,600 11,900 1,640,000 273,000 2,940J 100,000* 
* As per KY DEP 7079C (9/2011) 
ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 
Bold and Italicized results indicate exceedance of regulatory criteria 
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Table 3.4-2. Results of Compressor Station Soil Analysis for BTEX/TPH (continued) 

Analyte 

CS-
6(B) CS-7(A) 

CS-
7(B) 

CS-
8(A) 

CS-
8(B) 

CS-
9(A) 

CS-
9(B) 

CS-
10(A) 

CS-
11(A) 

CS-
11(B) USEPA 

RSLs 2.5-4 ft 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-4 ft 0-1 ft 3-4 ft 
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

Benzene 0.203U 212J 2.05J 506 0.485J 0.263J 0.504J 34.4J 1.91J 0.240U 1,200 

Toluene 0.203U 281 1.24J 847 0.385J 0.182U 0.240U 162J 0.217U 0.240U 4,900,000 

Ethylbenzene 0.203U 965 3.93J 4,370 0.913J 0.182U 0.240U 688 3.72J 0.240U 5,800 

Xylenes 0.407U 3,510 3.29J 6,040 0.578J 0.365U 0.481U 1,450 3.07J 0.481U 580,000 

TPH-GRO 470U 331,000 7,790 51,100 6,470 5,260 917J 3,940J 6,210 474U 100,000* 

TPH-DRO 1500U 1,070,000 22,400 34,400 24,200 14,600 2,160J 123,000 128,000 5,390 100,000* 

THP-ORO 8,060 12,500,000 3,2000 148,000 19,600 27,800 2,430J 423,000 336,000 3,850J 100,000* 
* As per KY DEP 7079C (9/2011) 
ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 
Bold and Italicized results indicate exceedance of regulatory criteria 

3.4.1.3 PAHs 

Table 3.4-3 provides a summary of the results of the soil analysis for polycyclic aromatic hydrocarbons 
(PAHs). All of the detected concentrations of PAHs were below the USEPA RSLs in all samples. 
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Table 3.4-3. Results of Compressor Station Soil Analysis for PAHs 

Analyte 

CS-
1(A) 

CS-
1(B) 

CS-
1(D) 

CS-
1(D) 

CS-
2(A) 

CS-
3(A) 

CS-
4(A) 

CS-
5(A) 

CS-
5(B) 

CS-
6(A) 

USEPA 
RSLs 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-2 ft 0-2 ft 

0.5-2 
ft 

0-1.5 
ft 

2.5-3 
ft 

0-1.5 
ft 

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 
1-Methylnaphthalene 34.5J 5.54U 5.59U 5.54U 12.2J 59.2J 5.83U 97.3J 11.3J 5.54U 18,000 

2-Methylnaphthalene 27.0J 5.54U 5.59U 5.54U 9.08J 36.2J 5.83U 83.3J 11.5J 5.54U 240,000 

Acenaphthene 5.60U 5.54U 5.59U 5.54U 5.87U 27.9J 5.83U 6.10U 5.51U 5.54U 3,600,000 

Acenaphthylene 5.60U 5.54U 5.59U 5.54U 5.87U 5.60U 5.83U 6.10U 5.51U 5.54U 3,400,000* 

Anthracene 5.60U 5.54U 5.59U 5.54U 5.87U 5.60U 5.83U 6.10U 14.6J 5.54U 18,000,000 

Benzo(a)anthracene 5.60U 5.54U 5.59U 5.54U 5.87U 13.4J 5.83U 10.8J 5.51U 5.54U 160 

Benzo(a)pyrene 5.60U 5.54U 5.59U 5.54U 5.87U 5.60U 5.83U 6.10U 5.51U 5.54U 16 

Benzo(b)fluoranthene 5.60U 5.54U 5.59U 5.54U 5.87U 8.74J 5.83U 21.3J 5.51U 5.54U 160 

Benzo(g,h,i)perylene 5.60U 5.54U 5.59U 5.54U 5.87U 5.60U 5.83U 6.10U 5.51U 5.54U 1,700,000* 

Benzo(k)fluoranthene 5.60U 5.54U 5.59U 5.54U 5.87U 5.60U 5.83U 6.10U 5.51U 5.54U 1,600 

Chrysene 5.60U 5.54U 5.59U 5.54U 5.87U 5.60U 5.83U 25.7J 5.51U 5.54U 16,000 

Dibenz(a,h)anthracene 5.60U 5.54U 5.59U 5.54U 5.87U 5.60U 5.83U 6.10U 5.51U 5.54U 16 

Fluoranthene 5.60U 5.54U 5.59U 5.54U 5.87U 11.0J 5.83U 14.5J 5.51U 5.54U 2,400,000 

Fluorene 5.60U 5.54U 5.59U 5.54U 5.87U 5.60U 5.83U 6.10U 5.51U 5.54U 2,400,000 

Indeno(1,2,3-cd)pyrene 5.60U 5.54U 5.59U 5.54U 5.87U 5.60U 5.83U 6.10U 5.51U 5.54U 160 

Naphthalene 21.1J 5.54U 5.59U 5.54U 12.0J 5.60U 5.83U 49.5J 5.51U 5.54U 3,800 

Phenanthrene 30.3J 5.54U 11.4J 5.54U 14.5J 50.4J 5.83U 84.5J 13.7J 5.54U 3,400,000* 

Pyrene 5.60U 5.54U 5.59U 5.54U 5.87U 7.88J 5.83U 14.5J 5.51U 5.54U 1,800,000 
* As per KY DEP 7079C (9/2011) 
ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 

 
Table 3.4-3. Results of Compressor Station Soil Analysis for PAHs (continued) 

Analyte 

CS-
6(B) 

CS-
7(A) 

CS-
7(B) 

CS-
8(A) 

CS-
8(B) 

CS-
9(A) 

CS-
9(B) 

CS-
10(A) 

CS-
11(A) 

CS-
11(B) USEPA 

RSLs 2.5-4 ft 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-4 ft 0-1 ft 3-4 ft 
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

1-Methylnaphthalene 5.73U 238J 319J 258J 314J 103J 16.0J 84.7J 121J 5.55U 18,000 

2-Methylnaphthalene 5.73U 170J 395 269J 305J 76.9J 13.5J 69.2J 100J 5.55U 240,000 

Acenaphthene 5.73U 54.9U 5.35U 5.75U 5.49U 5.84U 5.45U 5.98U 5.35U 5.55U 3,600,000 

Acenaphthylene 5.73U 54.9U 5.35U 5.75U 5.49U 5.84U 5.45U 5.98U 5.35U 5.55U 3,400,000* 

Anthracene 5.73U 54.9U 5.35U 5.75U 5.49U 5.84U 5.45U 5.98U 5.35U 5.55U 18,000,000 

Benzo(a)anthracene 5.73U 54.9U 5.35U 19.4J 5.49U 13.3J 5.45U 5.98U 5.35U 5.55U 160 

Benzo(a)pyrene 5.73U 54.9U 12.0J 12.3J 18.7J 5.84U 5.45U 5.98U 8.16J 5.55U 16 

Benzo(b)fluoranthene 5.73U 54.9U 42.5J 28.1J 7.98J 18.0J 7.82J 10.5J 18.4J 5.55U 160 

Benzo(g,h,i)perylene 5.73U 54.9U 30.8J 18.7J 40.9J 5.84U 7.48J 5.98U 17.6J 5.55U 1,700,000* 

Benzo(k)fluoranthene 5.73U 54.9U 5.35U 5.75U 5.49U 9.22J 5.45U 5.98U 5.35U 5.55U 1,600 
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Table 3.4-3. Results of Compressor Station Soil Analysis for PAHs (continued) 

Analyte 

CS-
6(B) 

CS-
7(A) 

CS-
7(B) 

CS-
8(A) 

CS-
8(B) 

CS-
9(A) 

CS-
9(B) 

CS-
10(A) 

CS-
11(A) 

CS-
11(B) USEPA 

RSLs 2.5-4 ft 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-1 ft 3-4 ft 0-4 ft 0-1 ft 3-4 ft 
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

Chrysene 5.73U 54.9U 57.0J 46.9J 74.0J 34.1J 5.45U 15.3J 27.5J 5.55U 16,000 

Dibenz(a,h)anthracene 5.73U 54.9U 5.35U 5.75U 5.49U 5.84U 5.45U 5.98U 5.35U 5.55U 16 

Fluoranthene 5.73U 54.9U 58.2J 33.8J 62.3J 15.9J 5.45U 15.4J 24.6J 5.55U 2,400,000 

Fluorene 5.73U 54.9U 30.7J 13.5J 25.5J 5.84U 5.45U 5.98U 5.35U 5.55U 2,400,000 
Indeno(1,2,3-
cd)pyrene 5.73U 54.9U 11.6J 5.75U 18.6J 5.84U 5.45U 5.98U 5.35U 5.55U 160 

Naphthalene 5.73U 54.9U 184J 131J 88.1J 30.6J 5.45U 40.1J 54.5J 5.55U 3,800 

Phenanthrene 5.73U 54.9U 254J 246J 270J 91.6J 18.5J 67.3J 113J 5.55U 3,400,000* 

Pyrene 5.73U 54.9U 30.7J 34.8J 36.2J 15.3J 5.45U 9.40J 16.1J 5.55U 1,800,000 
* As per KY DEP 7079C (9/2011) 
ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 

 

3.4.1.4 TCLP 

Only barium was detected in the Toxicity Characteristic Leachate Procedure (TCLP) analysis for soil 
samples collected at the compressor station. Barium TCLP concentrations ranged between undetected and 
1.5 milligrams per liter (mg/L). The USEPA hazardous waste standard for barium is 100 mg/L. Because 
all detected concentrations of barium are well below the USEPA standard, the soil at the compressor 
station would not be considered hazardous and no special handling or disposal measures would be 
required. 

 Damaged AST 

3.4.2.1 Metals 

Selenium and silver were not detected in any of the samples collected at the damaged AST. Metals 
concentrations in soils samples collected near the damaged AST did not exceed regulatory action levels 
for any metals analyzed with the exception of arsenic in samples T-1 and T-2 (Table 3.4-4). 
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Table 3.4-4. Results of Damaged AST Soil Analysis for Metals 

Analyte 

T-1(A) T-2(A) T-3(A) USEPA 
RSLs 0-1 ft 0-1.5 ft 0-1.5 ft 

ug/kg ug/kg ug/kg ug/kg 
Arsenic 2,630 4,140 0.025U 680 
Barium 63,900 73,400 0.36 15,000,000 
Cadmium 114J 114U 0.025U 71,000 
Chromium 14,300 16,600 0.025U NE 
Lead 12,100 13,200 0.025U 400,000 
Mercury 0.0056J 0.010J 0.000070U 11,000 
ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 
Bold and Italicized results indicate exceedance of regulatory criteria 

 

Similar to the samples collected at the compressor station, the results of the metals analysis for soil 
samples collected near the damaged AST indicate arsenic concentrations well above the USEPA RSLs. 
However, because all of the detected arsenic values fall below the generic statewide ambient mean 
background concentration, 95% UCL of mean, the 60th percentile, and the 95th percentile as reported in 
Section 3.4.1.1, arsenic concentrations can be attributed to background conditions and, as such, arsenic is 
not a contaminant of concern. 

3.4.2.2 BTEX/TPH 

BTEX compounds and TPH-GRO were not detected at concentrations in excess of USEPA RSLs in 
samples T-1(A) or T-2(A) (Table 3.4-5). Due to an error in the Chain of Custody forms, BTEX and TPH-
GRO were not analyzed for sample T-3(A) and therefore, the results are not reported. However, based on 
the results of the TPH-DRO and TPH-ORO analyses, it is not likely that BTEX and TPH-GRO 
concentrations would have exceeded USEPA RSLs or Kentucky petroleum standards for these 
compounds in sample T-3(A). TPH-DRO and TPH-ORO concentrations were substantially higher in T-
1(A) than in T-3(A), but BTEX and TPH-GRO concentrations in sample T-1(A) did not exceed USEPA 
RSLs or Kentucky petroleum standards for TPH-GRO. Because the source of contamination is the same 
for both samples it is not likely that BTEX and TPH-GRO concentrations that were observed in T-1(A) 
would have been higher in T-3(A). 
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Table 3.4-5. Results of Damaged AST Soil Analysis for BTEX/TPH 

Analyte 

T-1(A) T-2(A) T-3(A) 

USEPA RSLs 0-1 ft 0-1.5 ft 0-1.5 ft 
ug/kg ug/kg ug/kg ug/kg 

Benzene 12.2U 0.308U NR 1,200 
Toluene 36.2J 0.308U NR 4,900,000 
Ethylbenzene 52.2J 0.308U NR 5,800 
Xylenes 755 0.617U NR 580,000 
TPH-GRO 45,100 10,500 NR 100,000* 
TPH-DRO 3,020,000 11,800 68,700 100,000* 
THP-ORO 4,450,000 25,500 116,000 100,000* 
* As per KY DEP 7079C (9/2011) 
ug/kg=micrograms per kilogram 
NR=Not reported 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 
Bold and Italicized results indicate exceedance of regulatory criteria 

 

Sample T-1(A) exceeded Kentucky petroleum standards for TPH-DRO and TPH-ORO and sample T-
2(A) exceeded Kentucky petroleum standards for TPH-ORO as set forth in 401 KAR 100:030 for 
petroleum releases not regulated under the underground storage tank program. 

3.4.2.3 PAHs 

Table 3.4-6 provides a summary of the results of the damaged AST soil analysis for polycyclic aromatic 
hydrocarbons (PAHs). All of the detected concentrations of PAHs were below the USEPA RSLs in all 
samples. 

Table 3.4-6. Results of Damaged AST Soil Analysis for PAHs 

Analyte 

T-1(A) T-2(A) T-3(A) 
USEPA RSLs 0-1 ft 0-1.5 ft 0-1.5 ft 

ug/kg ug/kg ug/kg ug/kg 
1-Methylnaphthalene 102J 48.2J 28.5J 18,000 
2-Methylnaphthalene 5.66U 35.3J 19.5J 240,000 
Acenaphthene 5.66U 5.76U 5.69U 3,600,000 
Acenaphthylene 5.66U 5.76U 5.69U 3,400,000* 
Anthracene 5.66U 5.76U 5.69U 18,000,000 
Benzo(a)anthracene 5.66U 5.76U 19.3J 160 
Benzo(a)pyrene 5.66U 5.76U 5.69U 16 
Benzo(b)fluoranthene 5.66U 12.4J 11.0J 160 
Benzo(g,h,i)perylene 5.66U 7.86J 5.69U 1,700,000* 
Benzo(k)fluoranthene 5.66U 5.76U 5.69U 1,600 
Chrysene 5.66U 14.5J 5.69U 16,000 
Dibenz(a,h)anthracene 5.66U 5.76U 5.69U 16 
Fluoranthene 5.66U 10.9J 9.01J 2,400,000 
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Table 3.4-6. Results of Damaged AST Soil Analysis for PAHs 

Analyte 

T-1(A) T-2(A) T-3(A) 
USEPA RSLs 0-1 ft 0-1.5 ft 0-1.5 ft 

ug/kg ug/kg ug/kg ug/kg 
Fluorene 5.66U 5.76U 5.69U 2,400,000 
Indeno(1,2,3-cd)pyrene 5.66U 5.76U 5.69U 160 
Naphthalene 45.1J 24.1J 5.69U 3,800 
Phenanthrene 79.0J 57.8J 36.2J 3,400,000* 
Pyrene 5.66U 9.34J 5.69U 1,800,000 
* As per KY DEP 7079C (9/2011) 
ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 

3.4.2.4 TCLP 

Only barium was detected in the TCLP metal analysis for soil samples collected at the damaged AST. 
Barium TCLP concentrations ranged between 0.32 and 0.42 mg/L. The USEPA hazardous waste standard 
for barium is 100 mg/L. Because all detected concentrations of barium are well below the USEPA 
standard, the soil at the damaged AST would not be considered hazardous and no special handling or 
disposal measures would be required. 

 AST Open Drain Valve 

3.4.3.1 Metals 

Cadmium, selenium, and silver were not detected in any of the samples collected at the AST open drain 
valve near the oil derrick (Table 3.4-7). Metals concentrations in the soil sample collected near the outfall 
did not exceed regulatory action levels for any metals analyzed with the exception of arsenic. Consistent 
with the other samples on the site, arsenic concentrations are attributable to background concentrations in 
the area. 

Table 3.4-7. Results of AST Open Drain Valve Soil 
Analysis for Metals 

Analyte 

OD-1 
USEPA RSLs Surface 

ug/kg ug/kg 
Arsenic 3,410 680 
Barium 250,000 15,000,000 
Chromium 12,600 NE 
Lead 17,000 400,000 
Mercury 0.017J 11,000 
* As per KY DEP 7079C (9/2011) 
ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 
Bold and Italicized results indicate exceedance of regulatory criteria 
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3.4.3.2 BTEX/TPH 

BTEX compounds and TPH-GRO were not detected at concentrations in excess of USEPA RSLs in 
samples T-1(A) or T-2(A) (Table 3.4-8). Sample OD-1 exceeded Kentucky petroleum standards for TPH-
DRO and TPH-ORO as set forth in 401 KAR 100:030 for petroleum releases not regulated under the 
underground storage tank program. 

Table 3.4-8. Results of AST Open Drain Valve Soil 
Analysis for BTEX/TPH 

Analyte 

OD-1 
USEPA RSLs Surface 

ug/Kg ug/kg 
Benzene 1.29J 1,200 
Toluene 1.56J 4,900,000 
Ethylbenzene 2.21J 5,800 
Xylenes 4.61J 580,000 
TPH-GRO 3,430J 100,000* 
TPH-DRO 114,000 100,000* 
TPH-ORO 157,000 100,000* 
* As per KY DEP 7079C (9/2011) 
ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 

3.4.3.3 PAHs 

Table 3.4-9 provides a summary of the results of the AST open drain valve  soil analysis for PAHs. All of 
the detected concentrations of PAHs were below the USEPA RSLs. 

Table 3.4-9. Results of AST Open Drain Valve Soil 
Analysis for PAHs 

Analyte 

OD-1 
USEPA RSLs Surface 

ug/kg ug/kg 
1-Methylnaphthalene 64.0J 18,000 
2-Methylnaphthalene 54.6J 240,000 
Acenaphthene 7.59U 3,600,000 
Acenaphthylene 7.59U 3,400,000* 
Anthracene 7.59U 18,000,000 
Benzo(a)anthracene 23.9J 160 
Benzo(a)pyrene 7.59U 16 
Benzo(b)fluoranthene 7.59U 160 
Benzo(g,h,i)perylene 7.59U 1,700,000* 
Benzo(k)fluoranthene 7.59U 1,600 
Chrysene 7.59U 16,000 



Federal Bureau of Prisons 
Roxana Site Phase II ESA  February 2016 

23 

Table 3.4-9. Results of AST Open Drain Valve Soil 
Analysis for PAHs 

Analyte 

OD-1 
USEPA RSLs Surface 

ug/kg ug/kg 
Dibenz(a,h)anthracene 7.59U 16 
Fluoranthene 7.59U 2,400,000 
Fluorene 7.59U 2,400,000 
Indeno(1,2,3-cd)pyrene 7.59U 160 
Naphthalene 34.9J 3,800 
Phenanthrene 51.7J 3,400,000* 
Pyrene 7.59U 1,800,000 

* As per KY DEP 7079C (9/2011) 
ug/kg=micrograms per kilogram 
U=Undetected 
J=Result is between the method detection limit and the limit of quantitation 

3.4.3.4 TCLP 

Only barium was detected in the TCLP analysis for the soil sample collected at the AST open drain valve. 
The barium TCLP concentration was 0.78 mg/L. The USEPA hazardous waste standard for barium is 100 
mg/L. Because the detected concentration of barium is well below the USEPA standard, the soil at the 
AST open drain valve would not be considered hazardous and no special handling or disposal measures 
would be required. 

 Transformers 

One surficial soil sample was collected beneath each of the pole mounted transformers on the site and 
analyzed for PCBs. Specifically, aroclors 1016, 1221, 1232, 1242, 1254, and 1260 were tested. No PCB 
aroclors were detected in either of the transformer samples. 

 APPLICABLE REGULATORY STANDARDS 

On March 18, 2004, Kentucky enacted a new cleanup regulation (401 KAR 100:030), which establishes 
standards under Kentucky Revised Statutes 224.01-400 and 224.01-405 with respect to hazardous 
substances, pollutants, contaminants, petroleum, and petroleum products that are protective of human 
health, safety, and the environment. On June 8, 2011, the Superfund Branch of the Kentucky Division of 
Waste Management adopted the USEPA RSLs to replace the 2002 Preliminary Remediation Goals. 
Closure of petroleum releases from ASTs and other sources can be achieved through removal of the 
contaminants to acceptable levels based on the current update of the USEPA RSLs. 

Analytical requirements for common petroleum products are listed in Table 3.5-1. Cleanup standards for 
ASTs, surface releases, and exempt USTs are listed in Table 3.5-2. 
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Table 3.5-1. Analytical Requirements for Petroleum Tanks/Releases 
Petroleum Substance Analysis Acceptable Method 

Unleaded Gasoline BTEX 
 
SW-846 8340, 8260, 8020, or 
8021 

Leaded Gasoline and Tanks in use prior to 
1977 BTEX and Total Lead * 

Crude Oil + or Kerosene, or Jet Fuel BTEX and PAH 
Diesel or Heating Fuel PAH SW-846 8100, 8270, or 8310 

Waste Oil PAH and Total Metals ** SW-846 8100, 8270, or 8310 
SW-846 6010 

New Oil or Hydraulic Oil TPH and PAH *** SW-846 8015B (soil) 
EPA Method 1664A (water) 

Other Petroleum or Non- Petroleum 
Substances Contact the Superfund Branch  

For leaded gasoline or for any tanks that stored gasoline and were in use prior to 1977, total lead must be analyzed in addition to BTEX. SW-846 
methods 7420, 7421, or 6010 must be used. 
+ A survey for naturally occurring radioactive material (NORM) concentrations for Radium 226 and Radium 228 may be required. 
** Total Metals: Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, and Silver. 
*** For releases of new oil, hydraulic oil, and other petroleum substances, media analyses by extensions of SW-846 lab methods may also be 
used. The Superfund Branch should be contacted for further information.  
 

Table 3.5-2. Cleanup Standards for ASTs, Surface Releases, and Exempt USTs 
Parameter Soil Groundwater 

BTEX Use Residential RSLs as the initial 
screening levels 

B:     0.005 ppm 
T:     1.0 ppm 
E:     0.7 ppm 
X:    10.0 ppm 

PAH Use Residential RSLs as the initial screening levels 

cPAH:  0.0002 ppm 
nPAH:  Use the RSL tap 
water numbers 
Naphthalene: 0.14 ppb 

TPH 

No carcinogenic PAH constituent present above RSL 
screening levels; each individual PAH constituent must be 
below RSL screening levels. 
Residential TPH - 100 ppm; Industrial TPH – 250 ppm 

5.0 ppm 

Total Lead Use Residential RSLs as the initial screening levels 0.015 ppm 

Total Metals 

Use RSLs as the initial screening levels and Table 2, page 
19, Generic Statewide Ambient Background for Kentucky 
found in Kentucky Guidance for Ambient Background 
Assessment (January 8, 2004) [in Appendix B of the 
Instruction Booklet for form DEP 7097C, revised 
September 2011]. 

MCLs* or RSL tap water 
numbers for constituents 
not found on the MCL list. 

Acenaphthylene Residential - 3,400 ppm; Industrial - 33,000 ppm Tap Water – 2,200 ppb 
Benzo(ghi)perylene Residential - 1,700 ppm; Industrial - 17,000 ppm Tap Water – 1,100 ppb 
Phenanthrene Residential - 3,400 ppm; Industrial - 33,000 ppm Tap Water – 2,200 ppb 

ppm: parts per million (mg/kg) or (mg/L) 
ppb: parts per billion (μg/kg) or (μg/L) 
cPAH: Allowable level individually for Benz[a]anthracene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[k]fluoranthene, 
Dibenz[a,h]anthracene, Indeno[1,2,3-cd]pyrene, Naphthalene and Chrysene. 
nPAH: Allowable level individually for Acenaphthene, Anthracene, Fluoranthene, Fluorene, Pyrene. 
*MCL=Maximum Contaminant Level - Federal Drinking Water Standards 
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4.0 DEVIATIONS 

Deviations from the workplan occurred as a result of ground refusal and as per the request by Vineland 
Energy to limit the depth of Geoprobe™ advancement in the area east of the compressor station due to the 
potential presence of buried utilities. Ground refusal was experienced at boring CS-7. As a result, the 
boring location was relocated 1.5 feet east of the proposed location. Borings CS-2 through CS-5 were 
advanced to 2 feet bgs using the Geoprobe™. Deeper samples were collected using a hand auger only in 
instances where visual, olfactory, or PID evidence indicated the possible presence of contamination in 
deeper soils. A hand auger was used to collect a deeper sample at boring CS-5 to maximum depth of -3 
feet bgs. Boring CS-10 was advanced to 4 feet bgs but had very poor recovery. Due to the lack of 
recovered material, only enough volume was available to collect one sample. No evidence of 
contamination was observed in the recovered material at CS-10. 

A fuel AST that was located adjacent to the compressor station during the Phase I ESA had been 
relocated approximately 30 feet east of its original location. The fuel supply line from the AST to the 
compressor station had been extended and buried resulting in the need to relocate borings CS-2 and CS-3. 
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5.0 DISCUSSION OF ANALYTICAL RESULTS 

Arsenic was detected at all locations on the subject property at concentrations well above the USEPA 
RSL. With regards to inorganic compounds (i.e., metals), the Commonwealth of Kentucky provides 
guidance for establishing background concentrations in the Kentucky Guidance for Ambient Background 
Assessment (January 8, 2004)  found in Appendix B of the Instruction Booklet for form DEP 7097C, 
revised September 2011. According to the Kentucky Guidance, surface and subsurface site data should be 
compared to the statewide numbers in Table 2 of the Guidance document and the following three criteria 
should be used to demonstrate that the site data is background:  

1. The mean site concentration for inorganic constituents must be below the 95% Upper Confidence 
Limit (UCL) of the mean concentrations of background for inorganic constituents  

2. At least half of the data points should be less than the 60th percentile 

3. No data points should be above the upper bound value (95th percentile) 

The mean generic statewide ambient background concentration for arsenic is reported to be 8,900 ug/kg. 
For arsenic, the 95% UCL of mean is 9,400 ug/kg, the 60th percentile is 8,300 ug/kg, and the 95th 
percentile is 21,200 ug/kg. Arsenic concentrations in the collected samples ranged between “Not 
Detected” and 7,790 ug/kg. Because all of the detected arsenic values fall below the mean generic 
statewide ambient background concentration, the 95% UCL of mean, the 60th percentile, and the 95th 
percentile, arsenic concentrations can be attributed to background conditions and, as such, arsenic is not a 
contaminant of concern on the subject property. 

 COMPRESSOR STATION 

The results of the chemical analysis indicate that soils surrounding the compressor station have been 
adversely impacted by petroleum hydrocarbons. Petroleum releases appear to be the result of leaks from 
piping and from oily residues found in machinery exhaust. Soil concentrations of petroleum at the 
compressor station exceeded USEPA RSLs and Kentucky regulatory standards in several samples. 
Gasoline range organics were detected at concentrations above regulatory criteria in sample CS-7(A). No 
other exceedances for gasoline range organics were detected in any of the samples collected at the 
compressor station. Diesel range organics were detected at levels above regulatory criteria in samples CS-
5(A), CS-7(A), CS-10(A), and CS-11(A). Oil range organics were detected at concentrations above 
regulatory criteria in samples CS-5(A), CS-5(B), CS-7(A), CS-8(A), CS-10(A), and CS-11(A). CS-5(B) 
was the only deeper sample where regulatory criteria for oil range organics was exceeded. This sample 
was collected using a hand auger and exposure to oil saturated surficial soils may have occurred during 
extraction of the sample. Oil saturated soil was observed to fall into the boring after the extraction of the 
Geoprobe™ tube. The hand auger was used to drill past the oily back fall and into the soil beneath. No 
evidence of oil contamination was observed in the collected sample and soil contamination at this location 
is not believed to exceed 4 feet bgs.  

No other contaminants of concern were identified at the compressor station and the detected 
concentrations of all remaining analytical parameters were well within applicable regulatory criteria. 
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 DAMAGED AST 

The presence of a spill containment berm around the damaged AST prevented access by the truck 
mounted geoprobe. As a result, all samples collected in this area were obtained using a hand auger and 
were collected from within the top 2 feet of soil.  

The results of the chemical analysis indicate that surficial soils around the damaged AST have been 
adversely impacted by petroleum hydrocarbons. The petroleum release appears to be the result of rain and 
petroleum entering the damaged AST and the contents overtopping and spilling out of the open top. The 
liner beneath the AST has weathered away in numerous places and is no longer functioning as a barrier 
between the released material and the underlying soil. Soil concentrations of petroleum at the damaged 
AST exceeded USEPA RSLs and Kentucky regulatory standards at two locations. Gasoline range 
organics were not detected at concentrations above regulatory criteria in any of the samples. It should be 
noted that due to a paperwork error, BTEX compounds and TPH-GRO were not analyzed in one sample 
(T-3[A]). TPH-DRO and TPH-ORO results for this sample were intermediary when compared to the 
results of samples T-1(A) and T-2(A). Since BTEX compounds and TPH-GRO were not detected at 
concentrations that exceeded USEPA RSLs in samples T-1(A) and T-2(A), it is unlikely that the 
concentrations of these compounds would exceed USEPA RSLs in sample T-3(A).  

Diesel range organics were detected at levels above regulatory criteria in sample T-1(A). Oil range 
organics were detected at concentrations above regulatory criteria in samples T-1(A) and T-3(A). 
Evidence of oil contamination was observed to be concentrated in the top foot of soil and soil 
contamination at this location is not believed to exceed 2 feet bgs.  

 AST OPEN DRAIN VALVE 

The results of the chemical analysis indicate that surficial soils at the AST draining valve outfall opening 
have been adversely impacted by petroleum hydrocarbons. Diesel range organics and oil range organics 
were detected at levels above regulatory criteria. Oil contamination was not visually evident at this 
location and is suspected to be limited to surficial soils (i.e. not greater than 1 foot bgs).  

 TRANSFORMERS 

The results of the chemical analysis indicate that surficial soils beneath the two transformers have not 
been adversely impacted by PCBs. 
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6.0 CONCLUSIONS 

The results of the Phase II ESA indicate that soils on the subject property have been adversely impacted 
by petroleum at three locations: the compressor station, the damaged AST, and the AST open drain valve. 
Contaminated soils on the subject property are limited to the top 2 feet of soil in most areas and are not 
considered hazardous. Therefore, the contaminated soils may be disposed of at a soil recycling facility or 
a landfill permitted to accept petroleum contaminated soil.  
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7.0 RECOMMENDATIONS 

Closure of the petroleum releases can be achieved through removal of the contaminants to acceptable 
levels based on the current update of the USEPA RSLs and the procedures outlined for ASTs and surface 
releases in DEP 7079C – Closure Report for Petroleum Releases and Exempt Petroleum Tank Systems. 
Upon decommissioning of the petroleum extraction operation, the identified contaminated soils should be 
excavated and disposed of at a permitted disposal facility (i.e., soil recycling facility or landfill permitted 
to accept petroleum contaminated soil). The walls and floor of all excavated areas should be sampled to 
demonstrate compliance with Kentucky cleanup standards for petroleum hydrocarbons in residential areas 
as per Kentucky DEP 7079C (September 2011), Table B. All reports, analytical results, mapping, chain of 
custody forms, and waste manifests should be submitted to the Kentucky DEP Division of Waste 
Management, Superfund Branch-Petroleum Cleanup Section in accordance with the procedures outlined 
for clean closure of ASTs and surface releases in DEP 7079C. 

As the owner/operator of the compressor station, Vineland Energy is a responsible party for the 
documented petroleum releases and, as such, is responsible for the cleanup of the site. Prior to the 
purchase of the property, it is recommended that Vineland Energy remove the compressor station and all 
tanks, piping, and appurtenances from the site. Once removed, it is recommended that a licensed 
contractor remove and dispose of all contaminated soils on the property in accordance with applicable 
regulations and in coordination with Kentucky DEP Division of Waste Management, Superfund Branch-
Petroleum Cleanup Section.   
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APPENDIX B 
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